Neuromuscular synaptic transmission in Limulus polyphemus--II. Release of amino acid putative transmitters from the neuromuscular preparation.
High-performance liquid chromatography with fluorescence detection was used to assay the release of putative amino acid transmitters from the Limulus neuromuscular preparation. Motor axon stimulation increased the concentrations of aspartate, glutamate and eight other amino acids in fluid bathing the neuromuscular preparation. Pentobarbital, which attenuates the excitatory postsynaptic potential of Limulus muscle, was used to block both synaptic activation of muscle fibers and any amino acid release that may have resulted from this activation. Stimulus-induced release of glutamate and five other amino acids was blocked by pentobarbital, while release of aspartate and three other amino acids was unaffected; a result which suggests that the latter group of amino acids was released presynaptically. Aspartate is the only physiologically active compound in this group. Consideration is given both to the difficulties involved in interpreting sites of amino acid release and to the problem of using pentobarbital as a presumed postsynaptic antagonist. The evidence concerning the relative merits of either aspartate or glutamate as the natural excitatory transmitter at the Limulus neuromuscular junction is discussed.